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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-4, 6, 7, 10, 12-15, 17-19, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,054,992 to Gibson in view of U.S. Patent 6,512,516 to Schill 
further in view of JP 05-101 161 to Oka. 

a. Referring to claim 1, Gibson discloses means which changes a state of an 
elemental object among the plurality of elemental objects in accordance with occurrence 
of an event (column 7, lines 12-19; Fig. 1 1) and image generation means which generates 
an image in accordance with a state of an elemental object (column 4, lines 63-64; Fig. 
1). Gibson does not explicitly disclose state change propagation means which propagates 
the state change to another elemental object which belongs to the same aggregate object 
as the changed elemental object, wherein at least one elemental object has the state 
change propagation means or wherein after the event has occurred, the state change 
propagation means determines at random whether a state of an elemental object is 
changed when a state of another elemental object, which has a predetermined relationship 
with the elemental object and belongs to the same aggregate object as the elemental 
object, has changed . Schill discloses state change propagation means which propagates 
the state change to another elemental object which belongs to the same aggregate object 
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as the changed elemental object, wherein at least one elemental object has the state 
change propagation means (column 3, lines 32-40; Table 1). Oka discloses wherein after 
the event has occurred, the state change propagation means determines at random 
whether a state of an elemental object is changed when a state of another elemental 
object, which has a predetermined relationship with the elemental object and belongs to 
the same aggregate object as the elemental object, has changed (page 10, paragraphs 1-2; 
page 8, paragraph 3 - page 9, paragraph 2). At the time the invention was made, it would 
have been obvious to a person of ordinary skill in the art to modify the system of Gibson 
by including state change propagation means wherein at least on elemental object has the 
state change propagation means as taught by and after the event has occurred determining 
at random whether a state of elemental object is changed at taught by Schill and Oka 
respectively. The suggestion/motivation for doing so would have been because it would 
achieve correct propagation of information in inhomogeneous material which is 
important in virtual reality applications such as surgical simulation (Schill, column 1, 
lines 48-60) an area to which the system of Gibson is directed (Gibson, column 3, lines 
17-23) and because it would generate natural- looking animated images (Oka, page 13, 
paragraph 1). 

b. Referring to claim 2, Gibson discloses wherein in the image generation, at least 
one of shape, color, position, rotation angle, direction, moving direction, and moving 
speed is changed in accordance with the state change of an elemental object (column 8, 
lines 36-48; Figs. 17a-17d). 
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c. Referring to claim 3, Gibson discloses means which changes a state of an 
elemental object among the plurality of elemental objects in accordance with occurrence 
of an event (column 7, lines 12-19; Fig. 1 1) and image generation means which generates 
an image in accordance with a state of an elemental object (column 4, lines 63-64; Fig. 
1). Gibson does not explicitly disclose state change propagation means which propagates 
the state change to another elemental object which belongs to the same aggregate object 
as the changed elemental object wherein the state change propagation means comprises; 
state hold means which holds a state of an elemental object, state monitor means which 
monitors a state of another elemental object belonging to the same aggregate object as the 
state-held elemental object, and state change means which changes a state of an elemental 
object when a state of another elemental object which has a predetermined relationship 
with the elemental object has changed or wherein after the event has occurred, the state 
change propagation means determines at random whether a state of an elemental object is 
changed when a state of another elemental object, which has a predetermined relationship 
with the elemental object and belongs to the same aggregate object as the elemental 
object, has changed . Schill discloses state change propagation means which propagates 
the state change to another elemental object which belongs to the same aggregate object 
as the changed elemental object (column 3, lines 32-40; Table 1) wherein the state 
change propagation means comprises state hold means which holds a state of an 
elemental object (Table 1); state monitor means which monitors a state of another 
elemental object belonging to the same aggregate object as the state-held elemental object 
(column 3, lines 13-20), and state change means which changes a state of an elemental 
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object when a state of another elemental object which has a predetermined relationship 
with the elemental object has changed (column 3, lines 32-40; Table 1). Schill also 
discloses wherein the state change means of the state change propagation means changes 
the state of the elemental object after a given time has elapsed from the state change of 
another elemental object (column 3, lines 32-40; column 4, lines 26-50; Table 1). Oka 
discloses wherein after the event has occurred the state change propagation means 
determines at random whether a state of an elemental object is changed when a state of 
another elemental object, which has a predetermined relationship with the elemental 
object and belongs to the same aggregate object as the elemental object, has changed 
(page 10, paragraphs 1-2; page 8, paragraph 3 - page 9, paragraph 2). At the time the 
invention was made, it would have been obvious to a person of ordinary skill in the art to 
modify the system of Gibson by including state change propagation means wherein at 
least on elemental object has the state change propagation means and after the event has 
occurred determining at random whether a state of elemental object is changed at taught 
by Schill and Oka respectively. The suggestion/motivation for doing so would have been 
because it would achieve correct propagation of information in inhomogeneous material 
which is important in virtual reality applications such as surgical simulation (Schill, 
column 1, lines 48-60) an area to which the system of Gibson is directed (Gibson, column 
3, lines 17-23) and because it would generate natural- looking animated images (Oka, 
page 13, paragraph 1). 

d Referring to claim 4, Gibson does explicitly disclose wherein the state change 
means of the state change propagation means changes a state of an elemental object when 
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a state of another elemental object which has a predetermined positional relationship with 
the elemental object has changed. Schill discloses wherein the state change means of the 
state change propagation means changes a state of an elemental object when a state of 
another elemental object which has a predetermined positional At the time the invention 
was made, it would have been obvious to a person of ordinary skill in the art to modify 
the system of Gibson by including state change propagation means wherein at least on 
elemental object has the state change propagation means as taught by as taught by Schill. 
The suggestion/motivation for doing so would have been because it would achieve 
correct propagation of information in inhomogeneous material which is important in 
virtual reality applications such as surgical simulation (Schill, column 1, lines 48-60) an 
area to which the system of Gibson is directed (Gibson, column 3, lines 17-23). 
e. Referring to claim 6, Gibson does not explicitly disclose wherein the state change 
means of the state change propagation means changes the state of the elemental object 
after a given time has elapsed from the state change of another elemental object. Schill 
discloses wherein the state change means of the state change propagation means changes 
the state of the elemental object after a given time has elapsed from the state change of 
another elemental object (column 3, lines 32-40" column 4, lines 26-50; Table 1). At the 
time the invention was made, it would have been obvious to a person of ordinary skill in 
the art to modify the system of Gibson by changing the state of the elemental object after 
a given time has elapsed from the state change of another elemental object as taught by 
Schill. The suggestion/motivation for doing so would have been because it would achieve 
correct propagation of information in inhomogeneous material which is important in 
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virtual reality applications such as surgical simulation (Schill, column 1 , lines 48-60) an 
area to which the system of Gibson is directed (Gibson, column 3, lines 17-23). 
£ Referring to claim 7, Gibson does not explicitly disclose wherein the state change 
propagation means changes a first state of an elemental object into a second state after a 
given time has elapsed. Schill discloses wherein the state change propagation means 
changes a first state of an elemental object into a second state after a given time has 
elapsed (column 3, lines 32-40; column 4, lines 26-50; Table 1). At the time the invention 
was made, it would have been obvious to a person of ordinary skill in the art to modify 
the system of Gibson by changing a first state of an elemental object into a second sate 
after a given time has elapsed as taught by Schill. The suggestion/motivation for doing so 
would have been because it would achieve correct propagation of information in 
inhomogeneous material which is important in virtual reality applications such as surgical 
simulation (Schill, column 1, lines 48-60) an area to which the system of Gibson is 
directed (Gibson, column 3, lines 17-23). 

g. Referring to 10, Gibson discloses wherein the aggregate object is formed by 
assembling the elemental objects having different shapes without gaps (Fig. 3a - 3c). 

h. Program claims 12-15, 17-18, and 21 recites steps performed by apparatus claims 
1-4, 6-7, and 10; therefore they are similar in scope and are rejected under the same 
rationale. 

i. Referring to claim 19, Gibson does not explicitly disclose providing the state 
change propagation means for each elemental object. Schill discloses providing the state 
change propagation means for each elemental object (column 3, lines 32-40; Table 1), At 
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the time the invention was made, it would have been obvious to a person of ordinary skill 
in the art to modify the system of Gibson by providing the state change propagation 
means for each elemental object as taught by Schill. The suggestion/motivation for doing 
so would have been because it would achieve correct propagation of information in 
inhomogeneous material which is important in virtual reality applications such as surgical 
simulation (Schill, column 1, lines 48-60) an area to which the system of Gibson is 
directed (Gibson, column 3, lines 17-23). 



3. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gibson and 
Schill. 

a. Referring to claim 23, Gibson discloses means which changes a state of an 
elemental object among the plurality of elemental objects in accordance with occurrence 
of an event (column 7, lines 12-19; Fig. 1 1) and image generation means which generates 
an image in accordance with a state of an elemental object (column 4, lines 63-64; Fig. 
1). Gibson does not explicitly disclose state change propagation means which propagates 
the state change to another elemental object which belongs to the same aggregate object 
as the changed elemental object wherein the state change propagation means comprises; 
state hold means which holds a state of an elemental object, state monitor means which 
monitors a state of another elemental object belonging to the same aggregate object as the 
state-held elemental object, and state change means which changes a state of an elemental 
object when a state of another elemental object which has a predetermined relationship 
with the elemental object has changed. Schill discloses state change propagation means 
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which propagates the state change to another elemental object which belongs to the same 
aggregate object as the changed elemental object (column 3, lines 32-40; Table 1) 
wherein the state change propagation means comprises state hold means which holds a 
state of an elemental object (Table 1); state monitor means which monitors a state of 
another elemental object belonging to the same aggregate object as the state-held 
elemental object (column 3, lines 13-20), and state change means which changes a state 
of an elemental object when a state of another elemental object which has a 
predetermined relationship with the elemental object has changed (column 3, lines 32-40; 
Table 1). Schill also discloses wherein the state change means of the state change 
propagation means changes the state of the elemental object after a given time has 
elapsed from the state change of another elemental object (column 3, lines 32-40; column 
4, lines 26-50; Table 1). At the time the invention was made, it would have been obvious 
to a person of ordinary skill in the art to modify the system of Gibson by including state 
change propagation means wherein at least on elemental object has the state change 
propagation means as taught by Schill. The suggestion/motivation for doing so would 
have been because it would achieve correct propagation of information in 
inhomogeneous material which is important in virtual reality applications such as surgical 
simulation (Schill, column 1, lines 48-60) an area to which the system of Gibson is 
directed (Gibson, column 3, lines 17-23). 
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4. Claims 1 1 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gibson 
in view of Schill further in view of Oka as applied to claim 1 above further in view of Mazarak et 
al, "Animating Exploding Objects" (Mazarak). 

b. Referring to claim 1 1, the modified system of Gibson as applied to claim 1 does 
not explicitly disclose wherein an image of the aggregate object is generated as an image 
of a single object before the occurrence of an event, and the image is generated as an 
image of the aggregate object formed by a plurality of elemental objects after the 
occurrence of an event. Mazarak discloses the aforementioned limitation (Figs. 5-1 and 5- 
2). At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to further modify the system of Gibson by generating an image of 
aggregate object as a single object before the occurrence of an event, and the image is 
generated as an image of the aggregate object formed by a plurality of elemental objects 
after the occurrence of an event as taught by Mazarak. The suggestion/motivation for 
doing so would have been because it would produce physically accurate simulations of 
deformations of an object when a force is applied to object represented using linked 
volumetric objects (Mazarak, column 1, paragraph 3 - column 2, paragraph 2) and the 
invention of Gibson is directed to simulation of deformation of objects represented using 
linked volumetric objects (column 3, lines 32-42). 

c. Program claim 22 recite steps performed by apparatus claim 1 1 ; therefore they are 
similar in scope and are rejected under the same rationale. 
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5. Claims 9 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gibson 
in view of Schill further in view of Oka as applied to claim 1 further in view of U.S. Patent No. 
5,261,041 to Susman. 

a. Referring to claim 9, the modified system of Gibson does not explicitly disclose 
wherein a plurality of state change patterns are provided for the elemental objects, and an 
image of the changed elemental object is generated in accordance with a state change 
pattern selected from the plurality of state change patterns. Susman discloses the 
aforementioned limitation (column 1, lines 37-40 and column 18, line 49- column 19, line 
2). At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to modify the system of O'Brien by including a plurality of state 
change patterns and generating an elemental object in accordance with the 
aforementioned plurality of state change patterns as taught by Susman. The 
suggestion/motivation for doing so would have been to efficiently generate and 
manipulate animated objects in a computer controlled environment (Susman, column 4, 
lines 61-65), to achieve real-time performance, increase ease of use, make the animation 
system extensible, provide hardware independence, and allow data interchangeability 
(Susman, column 5, lines 15-68). 

b. Program claim 20 recites steps performed by apparatus claim 9; therefore they are 
similar in scope and are rejected under the same rationale. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linzy McCartney whose telephone number is (703) 605-0745. 
The examiner can normally be reached on Mon-Friday (8:00AM-5: 30PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Zimmerman, can be reached at (703) 305-9798. 

Any response to this action should be mailed to: 



or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, 
Arlington, VA, Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 Customer Service Office whose 
telephone number is (703) 306-0377. 
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